Background: Qatar, one of the smallest and wealthiest countries in the world, is a newly emerging healthcare system. Medical leadership in Qatar has had to create an infrastructure for medical care over the past twenty years. The purpose of this paper is to review the challenges and achievements of the newly emerging Qatar healthcare system. Methods: PubMed was searched using MESH terms: Qatar, healthcare, medical development, medical insurance and medical history. Websites of the World Bank, CIA fact book, Qatar Ministry of Health, Hamad Medical Corporation, Organization for Economic Co-operation and Development and the US State department were searched for information about Qatar's healthcare system and its history. Results: Qatar is a rapidly growing, multicultural country with over 80 nationalities represented. Qatar has developed a healthcare system with universal coverage. Up until 2014, the government has subsidized all care. There are plans to develop a medical insurance system. Conclusions: Qatar has experienced the rapid development of a healthcare system over the past twenty years. The government has centrally controlled growth and development. An examination of the unique challenges to building a Qatari healthcare system will be useful in considering how to develop medical infrastructure in other countries.
Introduction
While the focus in global health has been to improve care for citizens of low and middle income countries where access to care and medical infrastructure are limited, there are lessons to be learned from developing medical systems in countries with greater economic resources such as some of the newer members of the Organization for Economic Cooperation and Development (OECD). This paper analyzes the healthcare system of Qatar, one of the smallest and wealthiest countries of the world [1] . Qatar envisions itself becoming the new leader in healthcare, education, and culture in the Arab world and thus it is important to learn more about the country's general history, culture, and demographics. The healthcare system is very new and has undergone significant changes in the brief history of its existence. The purpose of this review is to examine the unique challenges to building a Qatari healthcare system. The lessons learned are useful in considering how to develop medical infrastructure in other countries.
Methods
PubMed from 1950 to the present was searched using MESH terms in combination: Qatar, healthcare, medical development, medical insurance and medical history. Websites of the World Bank, CIA fact book, Qatar Ministry of Health, Hamad Medical Corporation, Organization for Economic Co-operation and Development and the US State department were searched for information about Qatar's healthcare system and its history. English language papers and websites were evaluated. There was no restriction on types of articles. Data was extracted through review of the articles and websites.
Results and Discussion

History of Qatar
Qatar occupies a small peninsula that extends into the Persian Gulf. Saudi Arabia is to the west and the United Arab Emirates are to the south. The land is barren and the primary trade was fishing and pearl diving until the middle of the twentieth century [2] .
The country was originally ruled by the sheiks of Bahrain. First the Portuguese and then the British imposed trading rules on the regions of the eastern Arabian coast called the Trucial coast. After the breakout of a war between the rulers of Bahrain and the people of the Qatar peninsula in 1867, the British installed the head of a leading Qatari family, Muhamidibn Thani as the region's ruler. Since that time, Qatar has been ruled first as an absolute monarchy and then as a constitutional monarchy by the Al Thani family. The Al Thani ruling family originated from the Al-Maahid tribe of Ushaiqir in the province of Al-Washun of Nejd. They arrived in Qatar in the middle of the 18 th century [3] . Tribal and family connections are an extremely important aspect of Qatari culture [4] . This importance is seen today as leading positions of power and prestige are preferentially given to Qataris and to those within the ruling family. The most important positions in Qatar are held by Al Thani family members, or close confidants [5] .
Oil was discovered in the 1940s. The country started increasing its wealth in the 1950s and 1960s. Currently, eighty-five percent of Qatar's income comes from oil and natural gas revenues [6] .
Qatar, a former British Protectorate, became independent in 1971. Qatar decided against joining the other Trucial states which formed the United Arab Emirates. Both Qatar and Bahrain formed independent and separate nations.
Qatar has become one of the region's wealthiest states due to its enormous oil and natural gas revenues [1] . In 1995, Sheikh Hamad bin Khalifa Al Thani became Emir when he seized power from his father, Khalifa bin Hamad Al Thani, in a peaceful coup d'état. Sheikh Hamad instituted democratic reforms including democratic elections and lifted press censorship. In 1999, women received the right to vote. In June of 2013, the Sheikh's son, Amir Tamin bin Hamad al Thani peacefully took over as the new Emir.
Qatar is now considered a constitutional monarchy. The first constitution was introduced in 2005, which included guarantees for freedom of expression, assembly, and religious expression [5] .
Qatar has attracted an estimated $100 billion in investment, with approximately $60 -70 billion coming from the US in the energy sector. It is estimated that Qatar will invest over $120 billion in the energy sector in the next ten years [1] . 
History of Qatar's Involvement in OECD
Qatar is one of the wealthiest nations in the world. It has the second highest GDP per capita with 70,000 US dollars due to oil and natural gas [7] . In 2005, Qatar established the Qatar Financial Centre, which attracts financial services and multinational groups. Estimations of growth and development in Qatar are of the order of 140 [8] .
Economic policy in Qatar encourages the development of Qatar's natural gas reserves and increasing private and foreign investment [9] . Despite the worldwide financial crisis, GDP growth continues at 9% per year. Oil and gas make up 50% of GDP with 85% of Qatar's export earnings and 70% of government revenues.
Current Demographics of the Qatar Population
Only about 20% of the population is native Qatari. The current population is 2,168,673, which ranks 146 th in world nations' populations [10] . Twenty percent of the Qatar workforce comprises expatriates from other Arab nations. With the majority of the workers coming from India (20%), Nepal (13%), Pakistan (7%), and Sri Lanka (5%), the Indian subcontinent is a dominant subculture in Qatar. The remainder of the workforce comes from Southeast Asia (Philippines 10%), and other countries (5%) [11] . Table 2 summarizes the demographics of Qatar. The net migration rate is 27.35 migrants per 1000, which makes Qatar one of the leading nations for migration ranking at number 2 [10] .
The median age in Qatar is 32.6 years. Seventy-seven percent of the population is Muslim although all Qataris are Muslim. Fourteen percent of the population is under age 14 and 85.4% of the population is between 15 and 65. Only 1.02% is over age 65 years.
Statistics for 2014 report the birth rate is 9.95/1000 population, ranking 194 in the world and with a death rate of 1.53 deaths per 1000, ranking at 225, which is the lowest death rate in the world. (The highest death rate is South Africa with 17.49 deaths per 1000). Interestingly, the crude death rate in 2006 was 2.09 per 1000 of the population showing a trend towards better survival in less than a decade. The total fertility rate and the average life expectancy at birth for the same period were 2.67 and 75.8 years respectively [10] .
The 80% migrant community skews these population statistics as these expatriates may go home to their country of origin for births, serious illnesses, and deaths [12] .
Culture
Qataris come from three distinct sets of ancestors: the Bedouin, Hadar, and Abd. The Bedoiun come from the nomads of the Arabian Peninsula. Most Hadar come from Iran. The Abd originally came from East Africa as slaves and the term "Alabd" means "slaves". There are subtle socio-cultural differences among them [4] . National identity is closely associated with family. Qataris refer to each other as "brother", "sister", and "cousin" Other Other Countries 5% [13] . The Qatari family demographics are changing. While still characterized by a large family size and high fertility rate, there is a change from an extended family to more nuclear families. Women's roles are changing as women become more educated and enter the work force. This demographic change with women is the most prominent challenge that confronts present day Qatari society [14] . In general, foreign workers who make up 80% of the population have a separate social world from Qataris. However constitutionally, all expatriates are free to wear their national dress and practice their own religion. Migrant workers can be abused and incarcerated during their contract of labor in Qatar [15] . Stress of working conditions can lead to adverse health outcomes [16] . Laws intended to protect workers are reported as rarely enforced [17] .
Within the medical system, patients are categorized in the medical record by their country of origin [18] . A traditional blame culture within professional institutions where errors are not tolerated is slowly being addressed through safety drills, data collections, and discussion of cultural differences [19] - [21] . Non-Qatari physicians and nurses are frequently blamed for medical complications or even for long waits in the emergency room and are at risk of deportation [22] [23] .
Physical and verbal attacks by Qatari patients and their families against non-Qatari physicians have been reported but the overall incidence is not known. A recent well-publicized attack on an Indian emergency room physician has led to the placement of security guards in hospitals [24] . The malpractice laws of Qatar come out of Sharia law [15] . According to Sharia law, if one causes the injury or death of another, one has to pay blood money or diya to the family. In Qatar, the limit on blood money payments is 200,000 Qatar Riyal ($55,000 USD) [25] .
History of the Establishment of a Medical System in Qatar
In this small and wealthy country, healthcare must be looked at through the lens of the economic power of the country and the vision and guidelines set by the last Emir, HH Sheikh Hamad bin Khalifa Al-Thani, and his wife, HH Sheikha Mozah Bint Nasser Al-Missned.
The first hospital of Qatar, Rumailah Hospital opened in 1957 and is now part of the large public healthcare complex of the country [26] . There are now currently 36 hospitals and numerous clinics in Doha, the capital city [27] . Health centers have also been set-up along the highways for ease of access.
The Emir and his wife have provided billions of dollars of public expenditures to develop both a world premier educational system and a healthcare system [28] . The Qatari vision has been to improve health care through developing state of the art medical facilities and medical education [29] .
Qatar Foundation for Education, Science, and Community Development was founded in 1995. Education City is a part of the Qatar Foundation and was developed to provide free world-class education, along with research, and innovation [29] . There are currently six American Universities, one British University, and one French university with branch campuses at Education City.
One of the American Universities, Weill Cornell Medical College in Qatar, was established in 2001 and provides both a premedical curriculum and a four-year medical curriculum [30] . In 2004, an agreement was reached between the primary healthcare provider of Qatar, Hamad Medical Corporation, and Weill Cornell to allow medical students to receive clinical education within these hospitals [18] .
Current plans are in place for the opening of an ultramodern and all-digital academic medical center called Sidra Medical and Research Center. This new hospital will coordinate with Weill Cornell Medical College and Hamad Medical Corporation to deliver patient care and become a center for medical research [31] Qatar has also embraced Internet-based education and electronic resources for healthcare. This has been used for teleconferencing technology and also planned electronic medical records [18] . Consumer health websites are increasing in Gulf Cooperation Council countries (GCC: Saudi Arabia, Bahrain, Kuwait, Qatar, United Arab Emirates and Oman) and now number around 925 sites [32] . Research and academic publications in GCC countries has also increased. Qatar, for instance, produced 4265 papers out of the 56,287 academic papers from GCC countries from 1996 through 2013, an impressive 7.6% of the regions academic output [33] .
Nineteen million USD has been dedicated to biotechnology research with the creation of Qatar Science and Technology Park (QSTP). Two and eight tenths percent of total gross domestic product was designated for research in 2010.
Health-care planning, infrastructure, and oversight are under government control. The first government body was the Ministry of Health [34] . Governmental reorganization is common. The National Health Authority (NHA) was established in 2005 to replace the Ministry of Public Health. The NHA oversaw the necessary medical services and delegated different services to various public health institutions.
The Supreme Council of Health (SCH) was then established by the previous Emir in 2009 and currently oversees healthcare in Qatar. This governmental agency regulates the medical market place. The SCH promotes evidence-based medicine and many public health initiatives.
The division of healthcare departments within SCH is outlined in Table 3 . Health-care organizations include the nonprofit public sector services and the private sector faculties.
In 1979, Hamad Medical Corporation (HMC) was established by decree from the Emir of Qatar [27] . HMC is a nonprofit health care provider than manages the bulk of healthcare in Qatar. There are eight hospitals (Rumallah, Hamad General, Women's Hospital, National Center for Cancer care and research, Heart Hospital, Al Wakra, Al Khor, and Fahad bin Jassim Kidney center) that are managed by HMC.
Since 1979, HMC has been responsible for building this network of hospitals, which include both a primary care emphasis and tertiary hospitals in the capital city of Doha.
In 2007, the Joint Commission International, the US-based organization that oversees the accreditation of hospitals outside of the United States, awarded accreditation for the HMC facilities. HMC is also the first hospital system in the Middle East to achieve institutional accreditation from the Accreditation Council of Graduate Medical Education-International (ACGME-I). ACGME unifies criteria for compliance in teaching and educational goals for how medical graduates are trained through residency, internship and fellowship programs.
Besides HMC, the Qatari government has also encouraged the private sector to play a greater role in providing healthcare to the public. The country's first private hospital opened in late 1999, and private practices and Table 3 . Supreme council of health: structure and function. By one report, private medical service facilities have expanded to represent 67% of all the country's health services providers.
The World Health Organization (WHO) recently ranked Qatar at the top of the per capita health expenditure list among the Gulf Cooperative Council (GCC). In 2010, spending on healthcare accounted for 2.0% of the country's GDP [35] . Given the extreme wealth of the country, the percentage of GDP does not give the full picture of expenditures.
Qatar's per capita health expenditure is USD 1561 (measured at actual population), and USD 2756 (measured at adjusted population), which is comparable to the OECD average of USD 2984 [35] .
Seventy-seven percent of current healthcare expenditures are in the public sector. However, the proportion of healthcare spending by the private sector has been steadily rising since 2003 from 17% to 22.55% in 2010 [10] . This probably reflects the government's recent encouragement of private sector healthcare.
The Supreme Council of Health (SCH) published their first comprehensive analysis of expenditures for years 2009 and 2010. Their website outlines expenditures by different health sectors [35] . (One Us dollar equals 3.63 Qatari Rial).
The healthcare system is available to all both Qataris and expatriates. Qatar has a public health service that provides free or highly subsidized healthcare.
All Qataris receive free treatments. Expatriates can pay a small fee out of pocket or purchase a health card. A Health card can be purchased for 25 US dollars and will cover a person for one year.
Medicine is heavily subsidized. For instance, a course of antibiotics for a government pharmacy costs 1.5 US dollar. The one possible exception to free or heavily subsidized care may be treatment for highly specialized services [36] .
The Supreme Council is focusing on health reform by the development of medical insurance, electronic record keeping and data collection, and improvements in quality assurance and evidence based medicine at its various hospitals [37] . Qatar is currently developing a system of mandatory universal health insurance. The Social Health insurance plan will require government sponsored health insurance for all Qatari citizens. Sponsoring companies will be required to provide insurance for working expatriates [38] .
The Qatar national Health Strategy website describes the goals of insurance and the planned development of infrastructure [39] . The vision is for a combination of government and corporate clients to share in healthcare insurance. The government hopes to develop a system that allows good data collection.
The prerequisite infrastructure will be the conversion of the existing paper records to electronic record keeping. All diagnoses will be coded using the Australian coding system.
In 2006 there were 27.6 physicians and 73.8 nurses per 10,000 of the population [14] . According to the SHC 2011 report, in 2010, there were a total of 4482 doctors and 7410 nurses, and 2067 hospital beds. The majority (90%) of the physicians and nurses are non-Qatari [35] . The Qatar health system has improved in the last decade, but there is still the need for more medical workers in primary health care [40] .
Current Challenges of the Healthcare System in Qatar
There has been improvement in health and a decline in overall mortality over the decades since Qatar's independence. Data from several observational studies have confirmed the relationship between illness and death and socioeconomic status. For instance, a retrospective study looked at maternal and neonatal survival in the Qatar over a period of 35 years (1974-2008) . During these 35 years, there was a remarkable decline (P < 0.001) in Qatar's neonatal mortality rate from 26.27/1000 in 1974 to 4.4/1000 in 2008. Qatar's maternal mortality rate was 11.6/100,000 in 2008. The reduction in poverty, increase in maternal education, and improved prenatal health care were temporally associated with a significant improvement in survival [41] .
Of note, there may be some disparities in healthcare between the Qatari nationals and the larger expatriate community. For instance, neonatal mortality was evaluated in the years 2008 to 2011 at Women's Hospital [42] . Neonatal mortality rates, overall in Qatar, declined very little between 2008 and the first quarter of 2011. A total of 4909 live births and 21 neonatal deaths were recorded. The neonatal mortality rate was 4.28/1000 live births (corrected neonatal mortality rate 2.85/1000). Fifteen of the 21 neonatal deaths were in non-Qatari babies.
However, prospective disparity research needs to be initiated to fully evaluate disparities in healthcare among the different populations of Qatar. Gender disparities have been looked at in diabetic management. In an observational cohort study on the impact of primary care at health centers on diabetic control, outcomes significantly improved for males but not females [43] .
There has been an intensive focus on quality assurance and evaluation of the existing health programs in Qatar [35] . The current challenges include a lack of Qatari healthcare providers. Most of the professional expertise in medicine has been imported. However, the long-term investment in the medical system by non-Qatari doctors and nurses may be limited as many of the hired expatriate physicians will not stay in Qatar long term. Secondly, there is a high intolerance of adverse outcomes and medical complications [19] - [21] . This can discourage doctors and nurse from performing complex procedures and intervening on complex, significantly ill patients where the risk of poor outcomes is increased [44] [45].
Conclusions: Lessons for the Development of Other Healthcare Systems
The success of a healthcare program can be measured in a variety of complex and interrelated ways. One analytic approach uses a variety of domains to look at the whole picture [46] . Design, implementation, and functionality of the model of healthcare can be evaluated in this manner. The domains include accessibility, quality, costeffectiveness, health impact, transferability, and sustainability.
Unlike most high-income countries whose health care systems have evolved over decades and in some cases, centuries, Qatar has experienced exponential growth and development over less than 50 years [47] . They have imported healthcare systems from other countries and currently struggle to mold these foreign systems to their unique indigenous culture and a multicultural infusion from over 80 other countries. There has been an extraordinary development of both medical infrastructure and academic inquiry over the past two decades.
The Qatari government has controlled and regulated all aspects of healthcare growth. Currently, Qatar is converting their universal government funded medical care to a model similar to the bureaucratic American form of healthcare insurance [38] [39] .
Qatar has started keeping detailed statistics on the demographics of their patients and their diagnoses [34] . With time, outcome measures will be evaluated. In many ways, this small, wealthy country is like a greenhouse garden-well tended and intensely observed. Health policy analysts can learn from Qatar by observing the health costs, outcomes, failures, and successes that will be reported out of Qatar over the next decade.
